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One year after the death of François Morel (8 May 2007), emotions have receded, allowing for an objective analysis of his scientific contribution. Not only has 
physiology lost one of its great players and uphold-
ers, but with him also vanished his vision of sci-
entific research exclusively based on thought and 
work  far from the spotlights and media, a reflection 
of the modest and discreet man he was.
François Morel was born on 22 February 1923, in 
Geneva. After obtaining his medical degree at the 
University of Geneva, he began to pursue a career 
as a research scientist. In 1948, he joined the labora-
tory of Professor Courrier, who had just synthesized 
diiodo-thyronine, the first radiolabeled molecule with 
biological activity, at the Collège de France in Paris. 
Two floors below Courrier’s laboratory was that of 
Frédéric Joliot, who discovered artificial radioactiv-
ity, and two floors further below was the first French 
cyclotron that produced radioactive elements. Natu-
rally, Morel became interested in using radioiso-
topes in biology. During his first study on thyroid 
hormone, he identified the limits of contemporary 
methods using 131I, in that they lacked reproduc-
ibility and did not permit quantification of the rate 
of hormone secretion or its plasma concentration. 
This led him to develop the concept and method of 
isotopic equilibrium: when rats were given drinking 
water containing 131I of known specific activity as the 
sole source of iodine, endogenous iodine was progres-
sively replaced by 131I until equilibrium was reached. 
At that point in time, which could be determined by 
following the radioactivity measured externally over 
the thyroid, radioactivity yielded the total amount 
of iodine in the sample. Combining measurements 
of the concentration of free and bound iodine in the 
plasma with the curve of iodine turnover allowed one 
to calculate the daily rate of hormone secretion. The 
ingenuity of this method reflected Morel’s capacity 
to develop original methods to reach his goals. Aside 
from being a brilliant thinker, Morel was also a crea-
tive handyman who designed and built the efficient 
and precise apparatuses that were required by his 
projects. Thus, to study the renal handling of sodium, 
using 24Na as tracer, he conceived an impulsion inte-
grator to continuously measure urinary excretion 
of sodium. This was a remarkable breakthrough, as 
flame spectro photometry did not yet exist.
In 1953, a Department of Biology was created at 
the Commissariat à l’Énergie Atomique, and Morel 
joined its Laboratory of Physical and Chemical 
Physiology, in Saclay, which he headed until 1975. 
At the time, he was 31 and had never published an 
article in an international journal, but that was an 
epoch when true values other than H factors were 
used to detect talent. In his new laboratory, he dem-
onstrated the tubular origin of potassium excreted 
in the urine.1 He also studied the endocrine control 
of ion and water transport across epithelia and was 
the first to describe, in 1958, the effect of aldosterone 
on sodium transport.2
In the early 1960s, along with the giants of neph-
rology, R. Berliner, J. Orloff, K. Ulrich, G. Giebisch, 
and C. Gottschalk, Morel recognized the limits 
of clearance technique and realized that further 
advances to localize and explore renal transport 
processes required micromethods. He rapidly 
implemented in his laboratory the in vivo micro-
injection technique that he had developed with Carl 
Gottschalk at Chapel Hill. He also greatly improved 
the potency of in vivo micropuncture by developing 
techniques and devices for chemical analysis of sam-
ples. First, he designed the first flame micro-spec-
trophotometer to determine sodium and potassium 
concentrations in nanoliter-size biological fluid 
samples.3 Second, he imagined using the Castaing’s 
electron microprobe for chemical analysis of these 
tiny samples.4 This breakthrough made it possible, 
for the first time, to study the tubular handling of 
magnesium, for which there was no valuable radio-
active tracer.
During his Saclay period, Morel also worked 
as a professor of physiology at the Paris Faculty of 
Sciences, where enthusiastic students benefited 
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François Morel, with his wife and the youngest of their 
five children, catching butterflies. Costa Rica, 1989.
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from his teaching, a permanent to and fro between 
reductionism and integrated physiology. Morel also 
influenced clinical nephrology, not by promoting 
bench-to-bedside transfer, but by introducing young 
nephrologists to fundamental research, probably as 
a reaction to the frustration he felt during his medi-
cal studies. The Faculty of Sciences and the Service 
of Nephrology at Tenon Hospital fed his laboratory 
with talented young scientists and clinicians that 
constituted the ‘École Morel.’
In 1967, Morel was appointed professor at the 
prestigious Collège de France, where he founded 
the Laboratory of Cell Physiology, which he headed 
until his retirement in 1993. There, he started local-
izing the sites of action of cyclic AMP-generating 
hormones along the nephron, a prerequisite for 
studying the endocrine control of ion and water 
transport at the level of single nephron segments. 
The chief difficulties were technical, as it was nec-
essary to increase by two orders of magnitude the 
sensitivity of the adenylyl-cyclase assays then avail-
able, and to develop a method to microdissect num-
bers of well-identified nephron segments. Once 
these difficulties were overcome, Morel’s project 
rapidly brought a wealth of original findings:5 con-
centrations of hormones as low as those found in 
the plasma induced marked and segment-specific 
stimulation of adenylyl-cyclase; the tubular action 
of glucagon was demonstrated, and its sites of action 
along the nephron were identified; the additivity of 
hormone effects on adenylyl-cyclase showed that the 
different cell types constituting the distal nephron 
were sensitive to distinct hormones; functional evi-
dence of the heterogeneity of the distal convoluted 
tubule was provided, which promoted ultrastructure 
studies by the group of Wilhelm Kriz and the identi-
fication of the nephron segment now referred to as 
the connecting tubule. Morel’s mapping of the sites 
of hormone action along the nephron provided the 
basis for the next two decades of studies of endo-
crine control of tubular function by numerous teams 
throughout the world.
During the 1950s and early 1960s, the government 
required that French researchers publish their results 
in French and speak French at scientific meetings. 
This explains in part why the work of Morel dur-
ing this period did not attain the international rec-
ognition it deserves: for example, his name is not 
associated with major contributions such as the dis-
covery of aldosterone action on sodium transport. 
His arrival at the Collège de France coincided with 
the abolition of the ‘Francophonie’ policy, and Morel 
began to systematically publish in Anglo-Saxon 
journals. His contributions were rapidly recognized 
abroad, and he received the Homer Smith Award 
from the New York Heart Association in 1979, the 
Richard Lounsbery Award from the French and 
United States Academies of Sciences in 1980, and 
the Alfred Newton Richards Award from the Inter-
national Society of Nephrology in 1995.
The scientific achievements of Morel are based on 
a combination of brilliant ideas, the design of elegant 
but simple experiments, and the development of new 
apparatuses. To preserve enough time for both exper-
iments and reflection, he always limited his team to 
a small number of close co-workers in whom he 
instilled his taste for well-designed experiments, his 
spirit of analysis, and his critical sense. Impassioned 
and curious, and generous with his time, he willingly 
put his experience and perspicacity at the service of 
others, the beginners as well as the experts. He also 
learned from others, because he was attentive to them 
and was open to foreign cultures. He anticipated the 
opening of Europe by welcoming, in both his labo-
ratory and his home, scientists whose mobility was 
restricted behind the Iron Curtain. He had a complex 
personality, and those who enjoyed the privilege of 
working with him cannot forget the strange mixture 
of feelings they experienced at the end of their dis-
cussions: the constant fascination brought about by 
his cleverness, his simplicity, his youthful outlook, 
his enthusiasm, and his scientific curiosity that 
embraced much more than biology, and occasionally 
the exasperation when, on the rare occasions when 
he was proven wrong, he abruptly ended the debate 
by saying, “but that’s not the issue!”
In his quest for the logic of life, François Morel 
pursued eclectic approaches, and, besides his incli-
nation for tête-à-tête scientific discussion, he enjoyed 
talking about art, philosophy, society, orchid cultiva-
tion, and silkworm breeding. He was fond of Paul 
Klee, mathematical equations, camellias, and chess. 
Thus, after retiring in 1993, he left the academic 
world and fully devoted himself to his family and his 
enduring passion, entomology. François Morel was a 
man who inspired profound respect not only in his 
peers but also in generations of students, nephrolo-
gists, and scientists who, although no longer young, 
still admire him as a model.
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